Chemical composition of the essential oils obtained by hydrodistillation from the aerial parts of Achillea biebersteinii Afan. and A. wilhelmsii C. Koch were analyzed by GC-FID and GC-MS. The essential oils of A. biebersteinii and A. wilhelmsii were characterized by the presence of a high percentage of oxygenated monoterpenes 72.9% and 49%, respectively. Sixty-four compounds were identified in the essential oil of aerial parts of A. biebersteinii representing 95.9 % of the essential oil. The main components of A. biebersteinii essential oil were 1,8-cineole (34.6%) and camphor (12.9%). Fourty-two compounds were identified in the essential oil of aerial parts of A. wilhelmsii representing 88.2 % of the essential oil. Main component of the essential oil of A. wilhelmsii was determined as camphor (32.0%).
INTRODUCTION
Genus Achillea L. (Asteraceae) is represented by more than 140 species in all around the world. The genus is widespread in Europe, Asia, North America and Middle East 1 . There are 59 taxa of Achillea found in Turkey which are divided into 6 sections Ptarmica (DC.) W. Koch, Arthrolepis Boiss., Babounya Boiss., Santalinoidea DC., Millefolium (DC.) W. Koch, and Filipendulinae (DC.) Boiss. Among them, 31 taxa are endemic to Turkey (%53) [2] [3] [4] . The essential oil composition of several Achillea spp. growing in Turkey have been studied 5 . Antioxidant, insecticidal and herbicidal activities of A. biebersteinii oils were reported [6] [7] [8] [9] [10] [11] [12] [13] . The antimicrobial activity of A. wilhelmsii subsp. wilhelmsii essential oil was tested against several microorganisms and strong inhibitory activity was observed against Enterobacter aerogenes, Proteus vulgaris and Alternaria brassicola 14 species.
Biological activities of various Achillea species include angiogenic 7 , antifungal 8, 15 , antibacterial 16 , antimicrobial 14, 17 , hepatoptotective 18 , herbicidal 8 , insecticidal 11, 19 , antioxidant 16, 18 antiradical 17 and protective effects against oxidative stress 6, 20 .
In the present work, chemical composition of the Achillea biebersteinii and A. wilhelmsii essential oils were analyzed by gas chromatography (GC) and gas chromatography-mass spectrometry (GC-MS) systems.
MATERIALS AND METHODS

Plant Materials
The aerial parts of Achillea biebersteinii Afan. and A. wilhelmsii C. Koch were collected while flowering in the vicinity of Adana and Kayseri, respectively. The plant species were identified by Prof. Mecit Vural and voucher specimens have been deposited at the Herbarium of the Istanbul University, Faculty of Pharmacy, Istanbul, Turkey. (Voucher specimens no: ISTE 115056 and ISTE 115058 resp.)
Isolation of the Essential Oils
The air-dried plant materials were hydrodistilled for 3 hours using a Clevengertype apparatus. A. biebersteinii and A. wilhelmsii oils were dried over anhydrous sodium sulphate and stored at 4 °C in the dark until analysed. The yield of essential oils were calculated as 0.98 % and 0.18 %, v/w on dry weight basis, resp.
GC and GC/MS Conditions:
The oils were analyzed by capillary GC and GC/MS using an Agilent GC-MSD system.
GC/MS analysis
The GC/MS analysis was carried out with an Agilent 5975 GC-MSD system. Innowax FSC column (60m x 0.25mm, 0.25mm film thickness) was used with helium as carrier gas (0.8 mL/min.). GC oven temperature was kept at 60°C for 10 min and programmed to 220°C at a rate of 4°C/min, and kept constant at 220°C for 10 min and then programmed to 240°C at a rate of 1°C/min. Split ratio was adjusted 40:1. The injector temperature was at 250°C. MS were taken at 70 eV. Mass range was from m/z 35 to 450.
GC analysis
The GC analysis was carried out using an Agilent 6890N GC system. In order to obtain the same elution order with GC/MS, simultaneous injection was done by using the same column and appropriate operational conditions. FID temperature was 300°C. 
Identification of Compounds
RESULTS AND DISCUSSION
A. biebersteinii oils contained camphor and 1,8-cineole as main constituents 6 . In a sample of Ankara origin a-terpinyl acetate (7%) was also encountered in this oil 9 . A sample from Sivas contained 1,8-cineole (31%), camphor (14%) a-thujone (13%), p-cymene (5%), b-thujone (3%), borneol (3%) as other significant constituents 6, 10 .
Camphor (40%), artemisia alcohol (18%), yomogi alcohol (16%), and 1,8-cineole (7%) were reported as main constituents in A. wilhelmsii oil 14 . Camphor (41%) was also the main constituent in another study together with caryophylladienol II (6%), borneol (6%), camphene (6%) 6, 26 .
Previously, 1,8-cineole and camphor rich oils were reported by several authors from Achillea species growing outside Turkey 6 .
According to another study which reported the compositions of essential oils of several Achillea species, A. biebersteinii has been found to be rich in oxygenated monoterpenes. Piperitone, p-cymene, and camphor were found as main components in the oil of this plant sample, collected from a different locality. 1 In our present study, we examined chemical composition of essential oils obtained from the aerial parts of A. biebersteinii and A. wilhelmsii collected in the vicinity of Adana and Kayseri. Yield of essential oils obtained by hydrodistillation for A. biebersteinii and A. wilhelmsii were found to be 0.98% and 0.18%, respectively. Essential oil components of two Achillea species are seen at Table  1 . A. bibersteinii and A. wilhelmsii oils were characterized by the presence of a high percentage of oxygenated monoterpenes (72.9% and 49%). Sixty-four compounds were identified in oil of the aerial parts representing 95.9 % of the A. biebersteinii oil. The main components of the A. biebersteinii oil were 1,8-cineole (34.6%) and camphor (12.9%). Fourty-two compounds were identified in oil of the aerial parts representing 88.2 % of the A. wilhelmsii oil. Main component determined for A. wilhelmsii is camphor (32.0%). These compounds have also been previously reported in Achillea essential oils 6 .
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